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[Claim i] 

Next component (A ) and (B ) (A ) General Formula (1) 
[Chemical Formula 1] 



SliTSy K^S^f )-cat>* 4x4^ A/ 



[iS*«3] 

n3}(« 1 amoommf^m^o 



mono (perfluoroalkyl ) phosphate ester which is displayed 
with (In Formula, Rf shows perfluoroalkyl group of carbon 
number 4-12, X* and X^ show alike or different hydrogen 
atom« alkali metaU ammonia^ aluminum^ alkyl amine^ 
alkanolamine or basic amino acid. ) 

(B ) calcium ion trapping substance 
con^>osition for oral cavityo which is contained 
[Claim 2] 

calcium ion trapping substance, composition for oral cavityo 
which is stated in Claim 1 which is somethingwhich is chosen 
from calcium ion trapping characteristic zeolite and chelating 
agent 

[Claim 3] 

Furthermore composition for oral cavityo which is stated in 
Claim 1 which includes the pharmacologically acceptable 
water solubility fluoride 
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[0001] 



[0002] 
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[0003] 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards composition for oral cavity where 
bacterial plaque formation inhibiting effects acid resistance 
improved effects keratinosis inhibiting effect is strong with 
teeth surfaces coating action which is superior. 

[0002] 

[Prior Art] 

As for bacterial plaque of person most consists of bacterium 
inside the mouth cavity, plays important role caries^ dental 
calculus, at time ofadvancing periodontitis (gingivitis^ 
periodontitis ). 

So far, chlorhexidine or other antibiotic and dextranase or 
other enzyme were used as attempt of plaques control. 

In addition, from viewpoint of dentin strengthening, sodium 
fluoride or other water solubility fluorinated compound was 
usedas caries prevention. 

[0003] 

On one hand, there is bacterial plaque formation control 
action in perfluoroallcyl chemicalcompound of kind which 
recently is it is reported . 

perfluoroalkyl chemical compound which controls bacterial 
plaque formation by forming the for example calcium and 
composite (U.S. Patent 4,170,636 number), jointly using with 
sodium fluoride etc, perfluoroalkyl boundary surfactant which 
perfluoroalkyl chemical compound which promotes fluoro 
apatite conversion adsorption and retention property by 
improving (U.S. Patent 4,243,658 number, same 4,353,892), 
forms the barrier film in teeth surfaces, shows anti- bacterial 
plaque characteristic (Japan Unexamined Patent Publication 
Hei I - 961 15 number), Following General Formula which 
possesses bacterial plaque formation inhibition^ acid 
resistance improvement and keratinosis inhibition and by 
coating doing teeth surfaces (1) 

[0004] 

[Chemical Formula 2] 
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[0005] 

mono (perfluoroalkyi ) phosphate ester (Japan Unexamined 
Patent Publication Hei 3- 38517 number) which is displayed 
with (In Formula, Rf shows perfluoroalkyi group of carbon 
number 4-12, X' and show alike or different hydrogen 
atom., alkali metaU ammonia^ aluminum^ alkyl amine« 
alkanolamine or basic amino acid. ) is reported. 

[0006] 

[Problems to be Solved by the Invention] 

Inside above-mentioned mono (perfluoroalkyi ) phosphate 
ester (1) of these perfluoroalkyi chemicalcompounds teeth 
surfaces coating action is superior, but combining to 
toothpaste^ mouse wash etc which is a general drug form of 
agent for mouth cavity, when you use inside mouth cavity, 
because effect it decreases, or other measure which quite high 
concentration combines, or coating fabric does directly in 
tooth wasnecessary. 

In addition, teeth surfaces coating action of mono 
(perfluoroalkyi ) phosphate ester, concerning cause which 
decreases with use inside mouth cavity it is not 
knowncon^letely. 

Therefore, objective of this invention is to offer composition 
for oral cavity whichpossesses teeth surfaces coating talent 
which is superior even in cause investigation of teeth surfaces 
coating talent decrease of mono (perfluoroalkyi ) phosphate 
ester and use inside conventional mouth cavity. 

[0007] 

[Means to Solve the Problems] 

You considered to this status, as for these inventors 
concerning teeth surfaces coating talent decrease cause of 
mono (perfluoroalkyi ) phosphate ester various theresult 
which was examined, mono (perfluoroalkyi ) phosphate ester 
precipitated cause,with excess calcium ion in saliva in inside 
mouth cavity, is, because adsorptivity to teeth surfaces 
decreases, discovered . 

If it combines and, combining mono (perfluoroalkyi ) 
phosphate ester and calcium ion trapping substance.because 
adsorptivity to teeth surfaces does not decrease, composition 
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[0008] 

■rut>*>. *f6iBi*^ofiE«-(A)&i;{B) 

(A)-8fi^(l) 
[0009] 

[<b3] 

0 



I 

Rf-CHaCHaO-P-OK' 

I 

ox* 



(1) 



for oral cavity which issuperior in bacterial plaque formation 
inhibiting effect* acid resistance improved effect and 
keratinosis inhibiting effect is acquired to discover,this 
invention it reached to completion. 

[0008] 

As for namely, this invention next component (A ) and (B ) 

(A ) General Formula (1) 

[0009] 

[Chemical Formula 3] 



[0010] 

K ^ ^ -r )T'^ * ttS^y (/ <— :7;i/ 

•So 

[0011] 

;u)«j>Kxx7^;Ki)$5^-r~«a{i)«. Rf t? 

[0012] 

63-126886 ^ IB « 0) ^ (C fife . Rf 
CH2CH20H(Rf (DZ?ymitmt< \00%X\ ffi^Sfc 



[0010] 

mono (perftuoroalkyl ) phosphate ester which is displayed 
with (In Formula, Rf shows perfluoroalkyl group of carbon 
number 4-12, X* and show alike or different hydrogen 
atom« alkali metaU ammonia^ aluminum* alkyl amine« 
alkanolamine or basic amino acid. ) 



(B ) calcium ion trapping substance 

It is something which offers composition for oral cavity 
which is contained. 

[0011] 

It is good with whichever of straight chain and branched chain 
in General Formula (l)which shows mono (perfluoroalkyl ) 
phosphate ester (1) which is used for this invention, as the 
perfluoroalkyl group which is shown with Rf , can list for 
example perfluorohexyl group ^ perfluorooctyl group^ 
perfluorodecyl group ^ perfluoro dodecyl group etc. 

In addition, perfluoroalkyl group in mono (perfluoroalkyl ) 
phosphate ester (1) is single chain length, it isdesirable . 

[0012] 

These mono (perfluoroalkyl ) phosphate ester (1) are not 
restricted especially, perfluoroalkyl alcohol and 
polyphosphoric acid which are shown with type Rf 
CH2CH2OH (Degree of fluorination of Rf with 100%, carbon 
number 4-12) inaccordance with method which is stated in 
for example Japan Unexamined Patent Publication Showa 6 
3- 126886 number, areproduced by reacting. 
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[0013] 

7^;U(l)(*. 4i:»WPK»Jjfl^iai* (= 0.01-3 £ 
[0014] 
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Like for example Fluowet EA (Hoechst ♦ Japan corporation 
sale) according to need refining with obtainable , in 
commercial, youcan use perfluoroalkyl alcohol which it uses 
as starting material. 

In addition, when carbon number produces single 
perfluoroalkyl phosphate ester, it can produce due to&ct that 
carbon number uses single item as perfluoroalkyl alcohol 
which is a starting material. 

According to above-mentioned production method, with other 
method be ableto prevent existing together of screw 
(perfluoroalkyl ) phosphate ester which is difricult,mono 
(perfluoroalkyl ) phosphate ester which is displayed with 
selectively General Formula (1), furthermore single ones of 
carbon number can be produced. 

screw (perfluoroalkyl ) phosphate ester of trace of 5 weight% 
extent or less having existed together in mono 
(perfluoroalkyl ) phosphate ester which is used with this 
invention, is usable, but theone which does not exist together 
is more desirable. 

In addition, those where in mono (perfluoroalkyl ) phosphate 
ester screw (perfluoroalkyl ) phosphate ester hasexisted 
together in large amount. Those which are a blend of carbon 
number which differs, for example jpl 1 FSP (Dupont 
Co. make) and Megafac F-191 (Dainippon Ink & Chemicals 
Inc. (DB 69-057-4512 ) supplied ) etc is obtainable in the 
commercial, but it is not suitable that way to use for this 
invention. 

After producing perfluoroalkyl phosphate ester of acid form 
{In General Formula (I) in this invention X'=X^=H } 
concerning various perfluoroalkyl phosphate ester,making use 
of above-mentioned method etc, adding metaU amine« 
basic amino acid or other inorganic^ organic base which 
ismade counterion, it can produce salt of option by 
neutralizing. 

[0013] 

As for these mono (perfluoroalkyl ) phosphate ester ( I ), 0.01 - 
3 wt% (Below, % with it shows simply. ), especially 0. 1 - 
2%it is desirable in this invention mouth cavity agent 
composition to combine. 

[0014] 

It is something which when applying composition for oral 
cavity inside mouth cavity, the calcium ion inside saliva 
trapping does calcium ion trapping substance which is used 
for the this invention, rapidly, demetallization does almost not 
do tooth, it isnecessary . 

As this calcium trapping agent, you can list calcium ion 
trapping characteristic zeolite and various chelating agent. 
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[0015] 

0.5~2mM t^^itzibs 1.8mM Jii±(D*;U'>'t; 
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[0016] 
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trapping characteristic zeolite and various chelating agent. 

As calcium trapping characteristic zeolite, you can list 4 type 
A zeolite s amorphous zeolite, you can list for example 
pyrophosphoric acid^ tripolyphosphoric acid* tetra 
polyphosphoric acid* citric acid* phytic acid* EDTA and 
these sodium salt etc as chelating agent. 

ion condition calcium trapping it does zeolite which, are a 
inorganic powder even among these, but because crystalline 
state calcium is almost not done the trapping, tooth does not 
do demetallization almost, is desirable. 

In addition, zeolite by fact that it combines to dentifrice is 
public knowledge in halitosis prevention and dental calculus 
prevention as useful inorganic powder, butregarding to this 
invention, any useable things are limited in those 
whichpossess high ion exchange ability. 

If general example is listed, 5 type A zeolite etc are not 
recognized calcium ion binding capacity. 4 type A zeolite it 
possesses calcium ion binding capacity, at same time 
combines to large amount and because demetallization it does 
not do tooth, it is most desirable. 

[0015] 

calcium ion trapping it does blended amount to this invention 
composition for oral cavity of these calcium ion trapping 
substance,efrectively inside mouth cavity, if it is a quantity 
which does not give adverse effect at same time vis-a-vis 
tooth, especially it is notrestricted. Usually, calcium ion 
concentration in saliva because they are 0.5 - 2 mM, is the 
satisfactory amount in order trapping to do calcium ion of 1.8 
mM or more, it is desirable. 

exemplary blended amount differs depending upon types of 
calcium ion scavenger, but in caseof for example 4 type A 
zeolite (Zeolimfi A4 powder* Tosoh Corporation (DB 
69-057-1724 ) supplied ), 0.2% or more is desirable. 

[0016] 

Furthermore as for composition for oral cavity of this 
invention acid resistance of tooth furthermore it improves it is 
possible by combining water solubility fluoride which causes 
fluorine ion. 

As water solubility fluoride, if they are pharmacologically 
acceptable ones, especially it is not restricted, sodium fluoride 
(NaF ), tin (I ) fluoride (Sn F2 ), you can list sodium 
monofluorophosphate (SMFP ) etc, ineach case is a 
obtainable in commercial. 

When water solubility fluoride is combined to composition 
for oral cavity of this invention, 0.0 1 - 0.2% itis desirable as 
fluorine to combine. 



Page 9 Paterra Instant MT Machine Translation 



JP3025567B2 



(0017] 



^m-f-h^XpA. I^SHexU*. «SHi/'J*. 7 
»j (:?|-+ i>x5^ u>)-7K (;i-+i>3^n e u □ 

[0018] 

i;<7'J-A. 5^3.— >:tf A. hP — 



2000-3-27 

[0017] 

Furthermore, as needed other component can be combined in 
composition for oral cavity of this invention according to use 
objective^ use form. 

In addition, component which is used for conventional 
composition for oral cavity in each case is the usable, but 
when making aqueous solution, as for component which 
causes the calcium ion one which is not used is more 
desirable. 

In case of for example toothpaste if is, insoluble sodium 
metaphosphate^ amorphous silica^ crystalline silica^ 
aluminosilicate. aluminum oxide^ aluminum hydroxide^ 
resin or other abrasive; sodium carboxymethylcellulose,, 
hydroxyethyl cellulose « alginate* carageenan* gum 
arabic* polyvinyl alcohol or other thickener; polyethylene 
glycoU sorbitoU glycerine* propylene glycol or oilier 
humectant; sodium lauryl sulfate* sodium dodecyl benzene 
sulfonate* N- sodium lauroylsarcosinate* N- acyl 
glutamate* sucrose fatty acid ester, polyoxyethylene 
hydrogenated castor oiU alkyi glucostdes* sulfobetaines* 
phosphobetaine and poly (oxyethylene group ) -poly 
peppermint* spearmint or other essential oil;l-menthol* 
carbon* anethol or odier fragrance material or other 
fragrance; sodium saccharin* stevioside* neohesperidin 
hydro chalcone * glycyrrhizin* bell ^ rutin or other 
sweetener; p- hydroxybenzoic acid methyl, sodium benzoate* 
dehydroacetic acid or other antiseptic* water or other 
component can be combined to (oxypropylene ) block 
copolymer or other blowing agent; that. 



In addition, mouse wash or other mouthwash in addition in, it 
can combine component of the public knowledge which 
responds to properties of product appropriately. 

Furthermore, regarding to this invention, it is possible also to 
combine sodium chloride* vitamin C* vitamin E* 
nicotinic acid ester* allantoin chloro hydroxy aluminum* 
azulene* chlorhexidine and quaternary ammonium salt* 
lysozyme chloride* hinokitiol* protease* natural medicine 
extract or other active ingredient. 

[0018] 

Produces this invention composition for oral cavity, with 
conventional method making use of above-mentioned 
component to be possible, it can make toothpaste* decimeter 
dentifrice* liquid state dentifrice* mouse wash* 
mouthwash lozenge* gingiva massage cream* chewing 
gum* lozenge* candy or other form. 
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m . KYOWA CONTACT ANGLEMETER 
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[0019] 

[Effects of the Invention] 

If this invention composition for oral cavity is used, manicure 
way in necessary none whichtroublesomely composition 
which is dispersed to solvent in teeth surfaces the or other 
which coating fabric is done operates, teeth surfaces coating 
isdone securely with hydrophobic membrane by using in same 
way as conventional composition for oral cavity simply, it 
became possible. 

As a result, bacterial plaque formation inhibition^ acid 
resistance etc improves, compared to prevention of the 
caries « periodontitis is possible effectively in comparison 
with composition for oral cavity ofexistence. 

[0020] 

[Working Example(s)] 

Listing Working Example next, you explain this invention in 
detail, but this invention is not something which is limited in 
this. 

[0021] 

Woiidng Example 1 

hydroxyapatite piece (1 0 X 10X2 mm, Asahi Optical Co. 
Ltd. (DB 69-057-1 179 ) supplied ) you inserted 2 into mouth 
cavity of healthy adult male as the model of tooth, you chose 
1 kind of sample aqueous solution which is shown in Table 1, 
30 second mouthwashing did with 20 ml. 

After that, hydroxyapatite piece was removed, after drying, 
contact angle wasmeasured making use of KYOWA 
CONTACT ANGLEmeter CA-D (Kyowa Kagaku supplied ), 
average was sought. 

Furthermore, hydroxyapatite piece and bacterial plaque were 
added in saliva supernatant, 24 hours anaerobic artificial 
plaques was formed by fact that it cultures {Oshino and others 
and Japan periodontitis association journal Vol.32 Fall special 
issue p. 121 (1990)}. 

After that, you dyed artificial plaques with professional 
specification dyeing liquid (GC Corporation (DB 
69-063-5271 ) supplied ), after decoloration dried with 
deionized water. 

After that, lightness was measured with color difference meter 
DP 1 001 (Nippon Denshoku Kogyo K.K. (DB 69-244-3708 ) 
supplied ), bacterial plaque formation inhibition ratio 
forcontrol was calculated, average was sought. 

Result is shown in Table 1 , but when it examined in same 
wayconceming other sample, composition for oral cavity of 
this invention enlarged contact angle of hydroxyapatite 
surface significantly with function of perfluoroalkyl 
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[0022] 

im 1] 



phosphate ester and the calcium ion trapping substance. 

Even inside mouth cavity hydrophobic membrane coating it 
does this, in hydroxyapatite piece, ithas shown . 

In addition, these had had marked bacterial plaque formation 
inhibition. 

[0022] 

[Table 1] 





^ > y' A- 


(' ) 


1%) 






59.0 


0 




y-^uFSA 3Big/ol 


46.8 


0 


v'^/pfsp 3flig/ol 


72.8 


3.0 




/-ywFSP 3iig/iil 4-t?*7AA 4 Sng/al 


81.5 


4.5 




C8Fi7CH3CH3QP0(0H)0Ha Sog/ml 


83.8 


4.8 




C.P,7CH3CH30P0(0H)0Na Sog/al + 
Hf*7AA5 5Bg/al 


83.5 


4.8 




C6Pi8CH3CH30PO(OH)OK Sns/al + 

fo i; yil:^ h ij SBg/ml 


110.6 


68.6 


C.P„CHaCH3QPO(OH)0)la Zmg/ml + 
4f*7AA4 5«g/i«l 


128.2 


81.5 




CioP3iCH,CH30P0(0Na), Sns/sl + 


124.4 


77.2 



[0023] 



[0023] 

Working Example 2 

From human removal tooth cutting enamel which does not 
have the damage on external appearance in several 
millimeters angle, it ground enamel surface in 
uniform,opened window of 1 mm X 1 mm extent, sheath did 
other portion with the manicure. 

sample aqueous solution 1 ml was mixed to saliva supernatant 
1 ml which recovers from adult male, theaforementioned 
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flji K ffli S ^ 0) M :^ «) @ Jt ^ t' -v /J \ S! 

©¥1^1* 308.8 T-fcy. it«icyi*sjta)«T*< 



[0024] 
[a 2] 



tooth cutting 3 min was kept. 

After that, tooth cutting added 1 % lactic acid aqueous solution 
to saliva supernatant, overnight dampencrushed in 1 ml 
solution which was adjusted pH 4. 

portion of window of tooth cutting measured hardness of both 
before coating and after deliming making use of Vickers 
microhardness meter (Akashi Seisakusho, K.K. (DB 
70-277-7715 ) make),calculated difference. 

Result is shown but, as for average of hardness before coating 
with308.8» as for Comparative Exan^)le could recognize 
decrease of hardness in Table 2, but as for Working Example 
of this invention as for decrease of the hardness it was not 
recognized, it could recognize acid resistance improvement. 

In addition, when with sample aqueous solution before 
treating, 1 minute it soaks inO.1% water solubility fluoride 1 
ml. Working Example of this invention was recognized 
marked acid resistance improvement. 

[0024] 

[Table 2] 
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^ y y /u 








-145.2 




y♦iy^FSP 3rag/Bl 


-121.0 




C.P,TCHiCH,DPO(DH)aNa 3as/ml 


-112.4 


ifi 


C«P,iCH,CH>OPO(OH)0Na Sibs/oiI + 
•^}ty-UA5 5iDg/«l 


-110.5 




CePisCHaCHaOPO(OH)OX Sns/al + 

fa "J h i; i^^A Sog/al 


+ 0.4 




C.Pi7CHa{:H,0ro(0H)QNa Sas/al + 


+ 1.2 








OB 


CaFnCH,CHaOPO(OH)ONa Sng/nl + 
•fe**-5AA4 5«ig/iBl 


+ 6.6 








m 


C.P.,CH,CH,OPO(OiOONa 3ag/al + 
-tf;*-5AA4 5mg/ol 


+ 5.4 




CioF3iCHaCH,0P0(0Na), Smg/nl + 

h sjf ij ij h 9 ^> A 5 Bg/ni 


+ 18 



[0025] 

C8F,7CH2CH20PO(OH)ONa 1.00(aS%) 
ifTJ-^A A4 15.00 
<8l*-tr^e 20.00 

*;U7K4^i/y5=^;u-tr;uD— x■^h•J'!7A o.50 
tKa4=^S/x^jHr;ua— X o.io 
+»-*v*U>:t-K'J'!7A 0.15 
^y:7;U:i-DU>K:^h'J'!7A 0.10 



[0025] 

Working Example 3 

Following each component outgassing was mixed, toothpaste 
medicine wasacquired. 

C8F17CH2CH2OPO (OH ) ONa 1.00 (weight% ) 

Zeotum A4 15.00 

anhydrous silicic acid 20.00 

sodium carboxymethylcellulose 0.50 

hydroxy ethyl cellulose 0.1 0 

sodium saccharin 0.15 

sodium monofluorophosphate 0. 1 0 
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70%V;ue*>hiS 48.00 
yj-bU> 3.00 

/^'y:t^iyicBS^j^^Ji^ 0.05 

0.70 

ft 100.00 
[0026] 

mmm4 



70% sorbit liquid 48.00 
glycerine 3.00 

methyl p-hydroxybenzoate 0.05 

fragrance 0.70 

purified water remainder 

Total 100.00 

[0026] 

Working Example 4 

Following each component outgassing was emulsified, 
gingiva massage cream wasacquired. 



C 1 0F2 1 CH2CH20PO(OH)ON 






O. 80(S&%) 


C 1 0F2 1 CH2CH20PO (OH ) ON 


0,80 (weight% ) 








1. 00 




sodium pyrophosphate 


1. 00 








12. OO 




liquid paraffin 


12.00 








10. 00 




cetyl alcohol 


10.00 




— ;u 






5. OO 




poly vinyl al a 


- jpll 


5.00 








3. OO 




sucrose fatty acid ester 


3-00 










15. 00 




glycerine 


15.00 


70%V;ue*:/Kja 






5. OO 




70% sorbit liquid 


5.00 












O. 10 
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vitamin E 










0.10 














0. 20 




fragrance 


0.20 
















purified water 


remainder 












0. OO 
0.00 





[0027] 70O27] 

^V&M 5 Working Example 5 

'jft(D^i3E5>$'S n-LT. }&V^(D'7^^0^viy Following mixing each component, it acquired mouse wash of 

^#fco liquid state. 



C4F9CH2CH20PO(OH)2 
















O. 20(MS%) 


C4F9CH2CH20PO (OH ) 2 


0.20 (weight% ) 














0. 50 






trisodium polyphosphate 


0.50 




















0. 10 






sodium saccharin 


0.10 


















0. 10 






sodium fluoride 


0.10 


70%V;ue*Vhi« 














15. 00 






70% sorbit liquid 


15.00 


















5. OO 






ethanol 


5.00 


7r?'j:r^s/x^u>(40)s^bt-7v^ 




2. OO 






polyoxyethylene (40) hydrogenated castor oil 


2.00 


















0. 50 







Page 16 Paterra Instant MT Machine Translation 



JP3025567B2 



2000-3-27 

























! - menthol 


0.50 


















0. 20 






fragrance 


0.20 


















mm 






purified water 


remainder 


















0. OO 
0.00 







mmme 

mmmzismLtz^xomfiii^^ hs deg c 
mnibm. 100 deg c mmz7%s^L. mcof^ii' 



Woricing Example 6 

It boiled down following sugar component which is melted in 
purified water to 145 deg C and after, cooled in 100 deg 
Cextent, adding and mixing did other component. 

After dividing, room temperature it cooled in several grams, 
acquired candy. 









84. oo(sa%) 


sucrose 


84.00 (weight% ) 








14. 10 








malt sugar reduced malt syrup 


14.10 


C6FI 3CH2CH20PO(ONa 






0. 20 








ONa C6F<SP>13</SP>C H2CH20PO 


0.20 








0. 70 








citric acid 


0.70 








0. 50 








sodium citrate 


0.50 








0. 10 








phytic acid 


0.10 








0. 10 
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I - ascorbic acid 


0.10 


mm 






0. 30 








Perfume 


0.30 








00. 00 
00.00 
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